Histo- and immunocytochemical detection of inducible NOS and TNF-alpha in the locus coeruleus of human opiate addicts.
In order to determine the role of inducible nitric oxide synthase (iNOS) and tumor necrosis factor-alpha (TNF-alpha) in the pathogenesis of opiate addiction in humans, the expression of both was analyzed in the locus coeruleus (LC) of patients who died from heroin overdose. In control subjects, NADPH-diaphorase (NADPHd) histochemistry was mainly observed in non-noradrenerdic neurons, some glial and endothelial cells. However, in the brain of opiate addicts, NADPHd and iNOS expression was detected in noradrenergic LC cells, correlating with an increase in iNOS and TNF-alpha expression in glial cells as revealed by immunohistochemical and Western blot analyses. These findings indicate that sustained overproduction of cytokine and NO via iNOS expression may be responsible, at least in part, for some neurochemical changes in the locus coeruleus caused by chronic opiate usage in humans.